Purpose To evaluate 6-and 9-month follow-up data including the effect on vision and anatomic outcome in patients treated with intravitreal bevacizumab for neovascular age-related macular degeneration (AMD). Study design Interventional consecutive retrospective case series. Patients received intravitreal bevacizumab for the treatment of neovascular AMD including choroidal neovascular membranes, pigment epithelial detachment, and macular haemorrhage. Ophthalmic evaluation included log MAR or Snellen acuity, ophthalmic examination, optical coherence tomography, and fluorescein angiography. Repeat injections were given in the presence of persistent leakage or retinal oedema. Change in vision and foveal thickness from baseline was evaluated using the paired Student's t-test.
Introduction
Vascular endothelial growth factor (VEGF) is known to be the principal mediator of angiogenesis in a variety of ocular conditions including neovascular age-related macular degeneration (AMD). 'Avastin' (Bevacizumab, Genentech, CA, USA) is a recombinant humanised monoclonal IgG1 antibody that binds to and inhibits the biologic activity of human VEGF. Bevacizumab, designed for intravenous administration and first licensed as a treatment for metastatic colon cancer in 2004, is now in widespread use in the treatment of metastatic colon and breast cancer. Systemic bevacizumab was used initially in the treatment of subfoveal choroidal neovascularisation (CNV) in AMD with encouraging results. 1 The use of intravitreal bevacizumab followed and it has been estimated that since then more than 10 000 patients have been treated worldwide. 2 This study describes our experience in the use of intravitreal bevacizumab before the licensing of pegaptanib by the European Agency for the Evaluation of Medicinal Products. At first it was used cautiously in patients who did not fulfill the criteria for photodynamic therapy (PDT) or who were doing poorly on PDT treatment, but as confidence and experience with the drug grew, all patients with classic and occult CNV, serous pigment epithelial detachments (PED), fibrovascular PED, and submacular haemorrhage in AMD were treated.
Patients and methods
The study design was an interventional consecutive retrospective case series of patients with subfoveal CNV, PED, and submacular haemorrhage who were offered treatment with intravitreal bevacizumab. The off-label use of the drug and its potential risks and benefits were discussed in detail with all patients. A 0.12-ml aliquot of bevacizumab was prepared for each patient and placed in a 1-ml syringe by a compounding pharmacy using aseptic techniques. The eye was prepared using 5% povidone iodine into the conjunctival fornices and 10% to the eyelid and periorbital skin: 1.25 mg in 0.05 ml of bevacizumab was injected intravitreally through the pars plana. After the injection, intraocular pressure and retinal artery perfusion were checked and patients were given topical antibiotics to instill four times daily for 1 week. Each patient received a single injection and their progress was monitored at 1 week and then at monthly intervals. Repeat injections were given in the presence of persistent leakage or recurrence of retinal oedema. Clinical evaluation included log MAR or Snellen acuity, complete ophthalmic examination, optical coherence tomography (OCT), 3 and fluorescein angiography (FA). Ethics Committee approval was obtained for this study.
Statistical analysis
The main outcome measurements were visual acuity (VA) and central retinal thickness measured by OCT. In 52 patients, Snellen acuities were converted to log MAR for statistical analysis. An increase or decrease in VA was defined as a gain or loss of X5 letters. The paired Student's t-test was used to compare the change in VA and OCT thickness from baseline (Graphpad Prism, Carlsbad, CA, USA). For each paired statistical test, casewise deletion of missing data was carried out. Interval data were analysed for each month up to 6 months. Po0.05 was considered to be statistically significant.
Results
One hundred and twelve eyes of 111 patients were treated. Of the 111 patients who received treatment, 41 were men and 70 were women. Mean patient age was 75 years. Follow-up ranged from 1 to 12 months with a mean and median follow-up of 4.9 and 5 months. The following types of lesion were treated: classic CNV (n ¼ 16); occult CNV (n ¼ 22); classic with occult CNV (n ¼ 34); macular haemorrhage (n ¼ 9); and PED (n ¼ 30). Of the 30 PEDs, 14 were fibrovascular and 16 were serous. 4 Mean log MAR VA pre-injection was 0.8470.03 (n ¼ 112). Mean VA at 1 month was 0.6770.04 (Po0.0001, n ¼ 100); at 2 months was 0.7270.04 (Po0.0001, n ¼ 103); at 3 months was 0.6970.05 (Po0.0001, n ¼ 84); at 4 months was 0.7170.05 (Po0.001, n ¼ 71); at 5 months was 0.7070.06 (Po0.05, n ¼ 54); and at 6 months was 0.7470.06 (Po0.05, n ¼ 51). This represents a mean gain of 8.5, 6, 7.5, 6.5, 7, and 5 letters from baseline at 1, 2, 3, 4, 5, and 6 months respectively. Mean VA at 9 months was 0.6970.089 (n ¼ 29, P ¼ 0.09). Of the 25 patients whose vision improved by greater than 15 letters at 1 month, 14 had a baseline VA 1.0 on the log MAR scale. Figures 1-3 show the change in VA from baseline at 3, 6, and 9 months. Table 1 shows the number of letters of VA gained or lost at each month of follow-up.
The mean number of injections per patient was 1.69. Patients most frequently required a second injection at 8 weeks (mean interval between injections was 11.9 weeks, mode ¼ 8 weeks). Nineteen patients had previous PDT treatment 5 of whom one also had intravitreal triamcinolone. No patient had previous anti-VEGF therapy. All but two patients returned for follow-up. Fifty-seven patients received only one injection. Of 17 patients who received only one injection and on whom 6-month follow-up data were available, nine had maintained improved VA, four had stable VA, and four had worse VA. We had one patient with a fibrovascular PED and log MAR VA of 0.45 whose VA improved to 0.18 after only one injection and continued to maintain this level at 11 months follow-up. No patient had raised intraocular pressure, ocular toxicity or uveitis, and no systemic adverse events such as thrombosis or hypertension were seen. Figure 4 shows a case where improvement in vision and resolution of CNV and PED occurred over an 8-month period.
There were seven ocular adverse events; one case of endophthalmitis, three patients had submacular haemorrhages, and three patients had RPE tears. The first submacular haemorrhage occurred in an 82-year-old man with a PED who developed a large submacular haemorrhage 1 month post-injection with a severe drop in VA. The second submacular haemorrhage occurred in a 56-year-old woman who presented with a right macular haemorrhage and a log MAR VA of 1.0. She had three injections, at baseline, at one, and at 5 months. VA improved to 0.5 at 2 months, and was 0.7 at 5 months. However, a submacular haemorrhage occurred at 6 months with a drop in acuity to 1.1. The third macular haemorrhage occurred in a 77-year-old woman who had a left occult CNV. Baseline log MAR VA was 0.7. She had injections at baseline and at 2 months and VA increased to 0.2 at 3 months. VA dropped to 1.5 at 4 months secondary to a submacular haemorrhage. VA increased slightly to 1.2 at 6 months but there has been no further improvement despite repeated injections at 6, 8, 10, and 12 months.
The first patient with an RPE tear was a 63-year-old woman with a classic CNV and a baseline log MAR VA of 0.6. VA was 0.6 at 3 months. She developed the RPE tear at 5 months, 1 month after her second injection, and VA dropped to 0.8. VA had subsequently improved to 0.7 when she was last seen at 8 months. The second patient with an RPE tear was a 77-year-old man who had been treated previously with PDT. Baseline log MAR VA was 0.9. He had two injections at 1 and 2 months. VA at 3 months was 0.6. He developed an RPE tear at 4 months during which VA was 0.7. VA subsequently improved in that eye to 0.4 at 6 months and has remained at 0.4 at 9 months. The third patient with an RPE tear was a 68-year-old woman with a PED. Her baseline log MAR VA was 1.1, which improved to 0.5 at 3 months with only one injection. She developed an RPE tear at 6 months post-injection and subsequently a VA of 0.7.
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OCT analysis
One month after injection, resolution of retinal oedema and subretinal fluid was seen on OCT. Mean foveal thickness was 2917 9.72 mm at baseline (n ¼ 56 Figure 5 shows the improvement in foveal thickness at 3 months.
Subgroup analysis
The following subgroups were analysed: classic CNV (n ¼ 16); occult CNV (n ¼ 22); classic with occult CNV (n ¼ 34); macular haemorrhage (n ¼ 9); and PED (n ¼ 30). A statistically significant improvement in VA was not achieved within individual subgroups.
Discussion
This retrospective study demonstrates that intravitreal bevacizumab is an effective treatment for wet AMD, because its use prevented moderate vision loss (as defined by a loss of greater than 15 letters) in 84% of patients at 6 months. This functional improvement was associated with reduced foveal thickness on OCT.
Although similar results have been documented in previous reports at 3 months, 8, 9 here we demonstrate that visual improvement can last 9 months with continued treatment. Indeed, approximately 10% of patients required only one injection for stabilisation of VA lasting 6 months. Although reinjection appears to be necessary for the majority of patients, the optimum dosing schedule for intravitreal bevacizumab is unknown.
Some patients do not respond. We found worse vision (as defined by a doubling of the visual angle) in between 5 and 10% of patients after 3 months, which is similar to other reports. 9 Currently we cannot predict which patients will fail therapy.
For example, we found no difference in response rates between those patients who had received PDT treatment and those who had not. 8, 9 Moreover, even patients with a baseline VA p1.0 on the log MAR scale had a substantial treatment benefit.
In this study, approximately 15% (8 of 51) of patients at 6 months lost greater than three lines of vision in spite of treatment. Twenty-five per cent (13 of 51) appeared to improve or stabilise at 6 months with only one injection. The remaining 60% (30 of 51) required repeated injections for stabilisation of vision. In conclusion, intravitreal bevacizumab appears, in our experience, to be an effective treatment for neovascular AMD. 
